Although seed dispersal through animal guts (endozoochory) is a process that determines plant 3 establishment, the behavior of carriers mean that the seeds are not always dispersed to suitable 4 habitats for germination. The germinable seeds of Gaultheria miqueliana were stored in the pellets 5 of a hare (Lepus timidus ainu) on Mount Koma in northern Japan. To clarify the roles of hares in 6 seed dispersal and germination, field censuses and laboratory experiments were conducted. The 7 field observations were conducted on pellets and seeds in four habitats (bare ground, Gaultheria 8 miqueliana shrub patch, Salix reinii patch, and Larix kaempferi understory), and the laboratory 9
The temperature and light intensity were measured at 1-hour intervals with three automatic data 1 loggers (HOBO, UA-002-XX, Onset, Bourne) randomly placed on the ground surface in each habitat 2 during the snow-free period from May 23 to November 8, 2013. The photosynthetic photon flux 3 density (PPFD) was calculated from the comparisons between the data loggers and a PAR sensor 4 (S-LIA-M003, Onset). For each habitat, the daily mean temperature and the daily maximum PPFD 5 were calculated. 6 Seed germination tests were conducted with pellets collected from the southwestern slope 7 between 480 and 900 m asl in early August 2013. The tests were conducted for two months, from 8 late August to late October. Because pellets degraded with time in situ, two treatments of pellets 9 were prepared intact and degraded. The degraded pellets were prepared by crushing gently by 10 hands. The germination tests of pellets were conducted in an incubator at 25 o C/5 o C with an 18:6 h 11 light:dark cycle. In the experiment, one pellet was placed on three layers of filter paper in a petri 12 dish. Each dish was wrapped with Parafilm after 3 ml of distilled water was poured on the filter 13 papers. The seedlings were counted every two weeks until no new seedlings were observed for 10 14 days. Each treatment included 45 replications.
15
The fruits of G. miqueliana were randomly collected from more than 20 patches in November 16 2012, and were stored in an incubator at 4 o C in the dark. The seeds were extracted from the fruits 17 before sowing. Fifty seeds each were placed in twenty plastic cups (6.5 cm in diameter and 3.5 cm 18 in depth), which were placed in each habitat in June 2013. Each cup was filled with volcanic ash 19 collected from bare ground near the study site. The germinated seeds were counted every two Fruits were collected from more than 20 individuals in early August or early October 2012.
27
The fruits were air-dried in paper bags for a week and were stored in an incubator at 4 o C in the dark demonstrating that seeds in the pellets were viable after overwintering. Seed germination was observed from 23 of 45 crushed pellets (51%) and from 17 of 45 intact 5 pellets (38%) in the laboratory experiment (Fig. 2) . The number of germinated seeds in a pellet was 6 higher in crushed pellets (61 ± 7, mean with standard deviation; maximum of 253 seeds germinated) 7 than in intact pellets (13 ± 12, max = 38) (GLMM, p < 0.01).
8
Although seed germination averaged 88% ± 7 in the laboratory, the germination was low in the 9 field, i.e., 22% ± 18 in the Gaultheria patch, 17% ± 15 in the Larix understory, and 3% ± 6 in the Table 1 1 Coefficients, standard errors (SE) and Z-values of the GLMMs for the effects of light, 2 cold-stratification period and water potential levels on the germination of seeds. The seeds were 3 collected in early August and early October 2012. Crosses (×) indicate interactions. Asterisks (*) 4 indicate significant differences from the control (seeds exposed to light without cold stratification at 5 the water potential of 0 MPa ) at p < 0.001. 
